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GROUND RULES FOR USE
OF THE AIDS MEMORANDUM

The AIDS Hemorandum serves as a forum
for the rapid exchange of new informa-
tion and ideas among clinicians and sci-
entists iovolved io AIDS research and
management. Material contained in the
Hemoranduzs can be of several kinds:
positive andfor negative results, clini-
cal and/or experimental findings, pre-
liminary andfor wvalidated data, observa-
tions, questions, theories, cosmentar-
ies, and others. This material is mot
subjected to peer review. Therefore,
users of the Hemorapdum must agree to
treat all material as privileged infor-
mation and te comsider it as tentative
and subject to change prior te formal
publication in & refereed journmal.

Users must agree not to cite material
from the Hemorsodum without f£irst ob-
taining the consent of the author(s),
and, with author permission, to cite in-
formation only ss a perscnal communica-
tion. Author addresses are provided for
this purpeose.

Users must agree to contribute data
or ideas to the Memorandum at least once
a year. On an annual basis, the names of
ipdividuasls who have post coptributed to
the Memorandum will be culled from the
mailing list, sc as to limit circulatiem
of the Hemorsodum ooly teo individuals
actively working in the field.

Finally, users must agree to share
material im the Hesorandum only with
other individuals willing to honor these
ground rules.
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A NEW HUMAN T-LYMPHOTROPIC RETROVIRUS:
CHARACTERIZATION AND POSSIBLE ROLE IN
LYMPHADENOPATHY SYNDROME AND AIDS

The T-lymphotropic retrovirus (LAV1)
isolated from a patient with lymphadeno-
pathy syndrome (LAS) (Barré-Simoussi F,
Chermann JC, Rey F, et al: Science,
1983, 220:B6B8-E71) has 'been further
characterized. Cultured T lymphocytes
from either umbilical cord or peripheral
blocd of healthy, virus-pegative, adult
donors were suitable for virus propaga-
tion (Ibid; Vilmer E, Barré-Sincussi F,
Rouzioux €, et al:; Lapcet, 1984, 1:753-
757). Virus production usually started
9-15 days after infection and lasted for
10-15 days. In no case was the emer-
geonce of 2 contiouous permanent line
ebserved.

Electron microscopy of ultrathin sec-
ticps of wvirus-producing cells showed
two Lypes of virus particles. These were
presused to correspond to the immature
and mature forms of the virus. The im-
mature particles were seen to bud at the
cell surface, with a dense crescent in
close contact with the plasma membrane.
Ribosome~like structures could sometimes
be observed in these particles. Hature
particles had small, dense; eccentric
cores of mean diameter = 41 nm. Host of
the virions were round (mean diameter =
139 nm) or oveoid. In some pictures, 2
tailed morphoelegy could also be ob-
served. This form was seen in particles
in cytoplasmic wesicles released into
the medivm; it was first observed in
particles in the origipnal culture from
which the wirus was isolated.

The morphology of mature LAV parti-
cles is clearly distioct from the mor-
phology of human T-cell leukemia wirus
(HTLV) particles. Both mature and im-
mature forms of LAV were porphologically

similar to particles of equine infec-
tious anemia virus (EIAV) (Tables 1 and
2).

TABLE 1
COMPARISON OF LAVI AND HTLYI1
Similarities Differences
1. Human 1. Major core proteins,
retro- LAV p25, HTLV p24&,
viruses not antigenically
2. Mygt+- related
depen- 2. Horphology (EH): Ec-
dent centric core in LAV
LEVEDSE half the size of
traps- HTLY core
criptase 3. Co-cultivation not

required for infec-
tion of lymphocytes
with LAV]

&. No immortalized T-
cell line obtained

after LAV infection
to date

The main protein isclated from LAV
had a molecular weight of 25,000 daltons
(p25). It was the only protein recog-
nized by serum from the patient from
whom it was isolated. Imsunoelectron
microscopy experiments showed that the
protein is located in the viral core:
viral cores could be agglutinated by the
patient's serum (5. Rousset, personal
communication). Hajor proteins cof other
retroviruses have also been shown to be
core-associated.

No homoleogy was found between p25 of
LAV] and p24 of HTLV (types 1 aod 2)
(Barré-Sinocussi F, Chermann JC, Rey F,
et al: Science, 1983, 220:868-871).
Antiseras against p24 apd p235 did not



THIS MEMORANDUM CONTAINS PRELIMINARY DATA WHICH MAY KOT EE CITED
EXCEPT AS FRESCRIERED IK THE GROUKD RULES FOUKD OF PAGE 1

AIDS Hemorandum, Vel. 1(5), 1984

Page 3

TAELE 2
COMPARISON OF LAV1 AND EIAV

Bimilarities Differences

1. Retroviruses

2. Mgr+-dependent
reverse trans-

1. Target cells
are not the
game in wi=

’ tro and in
criptase vivo

3. Morphology (EM): 7
ec:eqtrit asym= % i::lgi::'in
metric core £ibroblag=

4. p25 proteins tic human

antigenically lines nor im
related equine der=
- E miz cell
5. Active production T

(with cytopathic
effect) in a small
proportion of in-
fected cells

6. Same pattern of
major polypeptides:
core protein = pi25
envelope proteim =
Epan?
pl5?

cross precipitate the two proteins. No
cross-reactivity was found between LAV]
and bovine levkemia virus, feline leuke=
mia wvirus, or simiasn sarcoma=associated
wirus. A weak cross-reactivity with
EIAV was detected through imsunoprecipi=
tation of polyacrylamide gel electro=
phoresis bands  using an antiserum
against p25. However, imsuncdiffusiom
tests using sera from patients positive
against LAV]1 did pot show a precipitio
lioe to EIAV amtigens (B. Tomsa, personal
communcication). Preliminary experiments
showed mno bomology between DNA from
LIAVI=-infected cells and an HILV DNA

probe, even under low stringency of hy-
bridization conditiens (F. Wong=-Staal,
personal comsunication).

The majority of cultured T cells iso-
lated from the patient's lymph node re-
acted with homologous serum in immunc=
fluorescence studies of fixed cells.
{(The main antigen recognized in this
test is presumed to be p25 wviral pro-
tein.) Therefore, even though produc-
tion of mature wvirions as detected by
reverse transcriptaze (RT) activity was
rather low, most of the cells in culture
were infected with the wirus and ex-
pressed wviral proteins. When the virus
was propagated in lyesphocytes from nor=
mal donors, only between 2 and 10% of
cells contained wirus, as indicated by
immunofluorescence studies of fixed
cells, at the peak time of virus produc-
tien. Increasing the amount of wirus
used to infect the cells did not result
in an increase of wirus production.
From normals, therefore, only a minority
of T cells were in a state conducive to
virus production.

¥hen lymphocytes were fractionated
into subsets and infected with LAV]
(D. Xlatzmann et al, in preparatiom),
the virus showed an obvious tropism for
the OKT4+ subset. Immunoflucrescence
staining indicated that approximately
10% of the OKT4+ cells expressed wiral
antigens. The OKT4+ phenotype remaioed
unchanged during wirus production. No
gross changes, such as cell lysisz or im-
pairment of cell growth, could be seen
in wirus-producing cultures. However,
since only a minor fractiom of T-helper
cells seems to produce virus, a specific
cytopathic effect on this subset caonot
be excluded.

OKTE+=enriched cell cultures infected
under the same conditions did mot pro-
duce any detectable RT activity, evean 6
veeks after wvirus infection. Adhereat
cells (macrophages) and B cells after
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mitogenic stimulation also did not pro-
duce wvirus. Preliminary experibents
with bone marrow cells suggested that
immature (OKT3-depleted) cells could be
infected and preduce virus.

The tropism for helper T cells may
alsc exist in wvive. A healthy black
Caribbean woman carried a virus similar
or identical to LAV] in bleod lympho-
cytes. When these cells were fraction-
ated into subsets, put inm culture, and
stimulated, only the OKT4+ subset pro-
duced virus as detected by RT activitry.

Activated lymphocytes from a healthy
donor which were spontaneocusly releasing
a virus similar to LAV] in culture were
infected in witro with LAV1. A few
giant polycaryons appeared inm these cul-
tures after a lag of 6-7 days. Electron
microscopic examination showed numerous
particles of the LAV type budding at the
cel! surface. Examples of progressive
cel : were also seen. The giamt
cells ; degenerated in the cul-
tures. HILV-producing cell lines (Popo-
vic M, Sarpgadharan MG, Read E, et al:
Science, 1984, 224:497-500) also include
giant cells which probably arise from
virug-indoced cell fusions.

It is possible that cell-fusion acti-
vity, after repeated infections with
LAV] or similar retroviruses, could lead
to the degeneration of a fraction of the
T-cell populatiomn. Viral proteins at
the plasma membrane (and perhaps in
other membranes) of hest cells could
greatly affect specialized functions of
the cells. The degeneration of giant
cells may represent the extreme situa-
tion of wiral cytopathic effects.

Cells of lymph nodes from five other
LAS patients were put in culture. Ko
virus production could be detected (as
measured by RT activity). However, anti-
serum from the original patient detected
a p25 protein in cytoplasmic extracts of
T cells in three cases. All of the six

LAS patients had antibodies against LAV
P25, indicating that all had been in-
fected at some time with a similar or
identical wirus. From lymphocytes of
one of the patiepts, & p24-p25 band
showed weak but definite immunoprecipi-
tation with goat antiserum raised
against HTLV1. The patient's serum had
antibodies against both HILV and LAV1,
suggesting a double infectiom.

LAV] or LAV-1like viruses were also
isolated from Ilymphocytes taken from
lymph nodes or blood of individuals with
authentic cases of AIDS (see accompany-
ing paper). The retroviruses (zeferred
to as immune deficiency-associated wvi-
ruses [IDAV1 and IDAV2]) of two of the
AIDS cases have been propagsated om mor-
mal lymphocytes and partially charac-
terized. So far, they are similar if
not identical to LAV1. The wirus yield
from lymphocytes from ome bleod domor
was three to four times higher whea
cells were infected with JDAV1 or IDAV2Z
than when they were infected with LAVI].

The wiruses have the main character-
istics of retroviruses. LAV1 shows
measurable Hgtt-dependent KT actiwvity io
culture supernatants, 2 demsity of 1.16
in sucrose gradient, and morphogenesis
by budding at the plasma membrane. Pre-
liminary data show a f{ast-sedimenting
RNA component. It is tropic for OKT4+
T-helper lymphocytes and has a slight
cytopathic effect in cells actively pro-
ducing virus.

While LAV1 is clearly distioct from
BTIV (1 and 2) isclates, it shows some
analogy to EIAV. The similarities be-
tween these two retroviruses include
identical morphologies and common apti-
genic determinants of the major core
proteins. [EIAV infection causes life-
long severe infection in horses, charac-
terized by bursts of fever with anemia.
Each burst seems to coincide with the
appearance of a new antigenic variaot of
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the viral glycoprotein (Issel CJ, Cog-
gins L: J Am Vet Med Assoc., 1979, 174:
727-733). Iao LAS patients, antibodies
against viral envelope proteins were mot
found in sera. If this is an iodicatiom
that similar antigemic variatioms occur
in LAV1, such variations may be relevant
to how pathogenicity is accomplished by
the wirus. Both EIAV and LAV] appear to
be relatively stable: the LAV-related
viruses isclated from a hemophiliac pa-
tient and from his brother were probably
transmitted in blood-derived prepara-
tions in wvhich they survived several
steps of purification (Vilmer E, Barre-
Sinoussi F, Rouzioux C: Lancet, 1984, 1:
753-757).

The evidence for the role of LAV and
LAV-related viruses in LAS and AIDS, al-
though indirect and circumstantial, is
as follows: (1) The wirus is present and
expressed in cultured lymphocytes from
LAS and AIDS patients in the majority of
the cases investigated. (2) The virus
replicates exclusively in OKT4 lympho-
cytes. These are the very cells deplet-
ed in AIDS. Although adsorption of the
virus can take place in unstimulated
bleed lysphocytes, wvirus production by
these lyephocytes requires stimulation
and the continuous presence of T-cell
growth factor. (3) Serologic data indi-
cate that most of the LAS patients have
been infected with LAV-related viruses,
and only a minority with HTLV1 (see ac-
companying paper). (4) Based on the
finding of LAV in the hemophiliac gib-
lings, the virus seems to be transmig-
sible through blood and bleod products.

Final proof that LAV or a LAV-1ike
wirus plays an etiologic role in AIDS
(and perhaps other diseases) will re-
quire confirmation of the initial re-
sults, additional data, and production
of the disease in an animal system. The
available data do allew us to drav a

general outline for the wirus etiology
of AIDS.

We postulate that T-lymphotropic
retroviruges--including LAV and HILV-
related viruses--are the primary agents
of the digeagse. The primary infection
in most cases would nmot be apparent,
because only a small population of T
lymphocytes (from blood, lymph nodes,
bone marrow) would be infected and would
integrate the wviral genome. For the
secondary phase, many antigenic stimuli
(including repeated wiral and bacterial
infections) might stimulate the T-cell
system, including the already infected
lymphocytes. Stimolated, infected cells
would actively produce virus; the wirus
could then infect other stimulated lym-
phocytes and diffuse throughout the T-
belper system. This phase of the di-
sease could sopetipes be limited to
lymph nodes and induce a lymph node hy-
perplasia (LAS). In the fipal phase,
the whole T-cell population, including
stem cells, would be infected, and the
patient would be in danger of develop-
ing severe and irreversible immune
deficiencies.

The exact mechanisms by which the
retroviruses induce AIDS in this scheme
rezain to be determined. The simplest
explanation would involve a direct cyto-
pathic effect, and some of our data can
support this explanation. It is alse
conceivable that insertion of wviral pro-
teins into the plasma membrane may dis-
turb helper cell functions. Finally, an
sutoimmune disease may occur: infected
cells could generate a host defense
mechanism (interferon, cytotoxic cells)
which in turn would affect T-cell multi=-
plication and functiens.

Clearly, AIDS is a complex disease in
which many genetic and environmental
factors are inovolved. The availability
of molecular probes for human lympho-
tropic retroviruses will help greatly in
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defining the exact role of such viruses
in the disease.

Thisz article iocludes information
from a paper (Human T-Cell Leukemiaf
Iyophoma Virus. The Family of Human T-
Lyaphotropic Retroviruses. Their Role
in Malignancies and Association with
AIDS, 1984) which will be published by
Cold Spring Harbor Laboratory and is
reprinted here with permission from the
publisher.

L. Hootagnier, J. €. Chermann, F. Barre-
Sipoussi, 5. Chamaret, J. Gruest, H. T.
Fugeyre, F. Rey, C. Dauguet, C. Axler-
BElin, F. Vézinet-Brun, C. Rouzioux, G-A.
Saimot, W. Rozenbaum, J. C. Gluckman, D.
Elatzmann, E. Vilmer, C. Griscelli, C.
Foyer-Gazengel, and J. B. Brunet. Insti-

tut Pasteur; Hopital Claude Bernmard;
Eopital La Pitie-Salpétriére; Hipital

Kecker-Enfants MHalades; Direction Gener-
ale de Sante; Paris, France.

DETECTION OF IgG ANTIBODIES TO
LYMPHADENOPATHY-ASSOCIATED VIRUS
IN PATIENTS WITH AIDS AND WITH
LYMPHADENOPATHY SYNDROME

An enzyme-linked immunosorbent assay
(ELISA) was developed to determine
vhether specific Igl antibodies capable
of reacting with the first isclate of
lysphadenopathy-associated virus (LAV)--
2 new husan retrovirus isolated from
lyeph node-cultured T lymphocytes of a
homosexual man with lymphadenopathy syn-
dreme (LAS) (Barreé-Sinoussi F, Chermann
JC, Rey F, et al: Science, 1983, 220:
£68-871)--were present in sera from var-
ious other patients with LAS and in pa-
tients with AIDS. ELISA results have
been compared with results obtained by
a radioimmune precipitation assay (RIPA)
detecting antibodies to the LAV p25 pro-
tein. In addition, anti-human T-cell

leukemia wirus (HTLV1) antibodies and
anti-cytomegalovirus (CMV) Igl anti-
bodies have been measured inm order to
evaluate the possibility of correlations
among these three immunclegic markers.

Serum samples were obtained from five
groups: 51 patients with LAS (as defined
in Morb Mort Weekly Rep., 1982, 19:249-
2515, 48 patients with AIDS, &4 healthy
homosexual men who visited a venereal
disease clinic in Paris, 100 unselected
blood donors, and 30 healthy laboratory
workers.

The LAV ELISA was set up in Nunc™
ELISA microtiter plates. Details of the
technique are in press (Lancet). The
LAV RIPA method has been described else-

where in detail (Barré-Sinoussi F,
Chermann JC, Rey F, et al: Science,
1983, 220:868-871). HTIV1 p2h4 anti-

bodies were measured with a commercial
ELISA (Bionetics) or by radicimsuncassay
(RIA). The IgG antibodies to CMV were
titrated by ELISA (Schmitz H, Doerr EW,
Kampa D, et al: J Clio Microbiel., 1977,
5:5629-634).

The results of the wvarious antibedy
assays are shown in the table. Anti-
bodies to LAV were detected in 74.5% of
LAS patients. In 11 of 12 of these pa-
tients for whom blooed samplez had been
collected more than once during the di-
gease, sera remained either positive or
negative for LAV antibodies throughout
the study. The 12th patient first de-
veloped antibodies to LAV 2 vears after
the onset of LAS. In 1B cases, anti-
bodies to LAV p25 were alse determined
by RIPA. In 13 of these, ELISA and RIPA
results were perfectly correlated. In
the other five cases, antibodies could
be detected by RIPA but not by ELISA.

Viruses similar to LAV wvere isolated
from cultured T lymphocytes derived from
lymph nodes of two additional LIAS pa-
tients. Sera from both contained LAV
antibodies. One of these tuo went on to
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POSITIVE SERUM SAMPLES
LAV TgG ELISA p2& HTLV ELISA* CHV 1gG ELISA
1AS 38/51 (74.5%) 551 (o)t 46/50 (92%)
Homosexual men 2940 &f&0 37740
Drug addicts 6/8 o0/8 &/7
Haitians 373 1/3 33
AIDS 18/48 (37.5%) 6748 (12.5%)F 45/46 (98%)
0l 12/30 5/30
K5 3/12 0/12
0l + K5 215 1/5
Brain lymphoma 1/1 0/1
B hemophiliac 1/1 0/1
Homosexual men 10/35 &/35
Haitians 314 1/4
Africans 4/8 1/8
Controls
Homosexual men /44 (18%) 0/44 (<1%) L1744 (93%)
Blood donors 1/100 (1%) 0/100 45/100 (45%)
Lab workers 0/30 0/30 ¥D

Abbreviations: CMV, cytomegalovirus; ELISA, enzyme-linked ismunosorbent

assay; HILV, husan T-cell leukemia virus; KS, Kaposi's sarcoma; OI, oppor-

tunistic infection; LAS, lymphadencpathy syndrome; LAV, lymphadenopathy-
L

associated virus; ND, oot determimed.

*
When all sera were tested by p2é ETLV radicimmuncassay, ooly ooe from &
homosexual man with LAS remained positive (L. Schaffar, personal communi-

cation).
' 3/6 were also LAV positive.
! 4/5 were also LAV positive.

develop AIDS. He is a French homosexual
man who bad lived for 2 years in Haiti
(1980-81), developed a persistent fever
in Jaouary 1982, LAS in Harch 1983, and
mucosal and cutaneous KS in June 1983.
Antibodies to LAV were first detected in
Japuary 1982, suggesting that viral imo-
fection had preceded other signs of
disease.

There was no correlation between
seropositivity to LAV and te CMV, sioce
92% of all LAS patients were positive
for CMV IgG. There wvas also no correla-
tion between decreases in T4:T3 ratios--
in most cases resulting from increases
in the number of cells in the OKTB sub-
set--and positivity for LAV antibodies.
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Fewer patients with frank AIDS
{37.5%) were positive for LAV. When
tested by ELISA, 12.4% bhad HTLV] anti-
bodies, but none of the sera were posi-
tive for p24 HTLV1 antibodies when
tested by RIA. In two of the AIDS pa-
tients, sercolegic studies began before
the onset of AIDS. Both had LAV anti-
bodies inm the first serum samples
tested. In one, the antibody titer de-
creased at the onset of AIDS; ip the
other, the antibody titer did not
change. In two other AIDS cases, sera
were analvzed during the development of
AIDS. In one, the LAV titer remainmed
pesitive throughout the test period; inm
the other, the titer shifted from posi-
tive to negative. In the latter, HILV]
antibodies were also negative in the
lazst sample tested, while the CHV Igt6
titer remaiced positive.

Sera of 25 AIDS patients were also
tested for LAV by RIPA. In 18, RIPA and
ELISA results coincided. Im five, amtis
bodies were detected by RIPA and not by
ELISA. In two, antibodies were detected
by E° not REIPA.

. cent of healthy homo-
gexusl controls were seropositive for
LAV antibodies. All but one seroposi=
tive individual had more then 50 sexual
partoers per vear. None had HTLV] anti-
bodies, while most had CMV IgG. Only
one blood donor and no heslthy labora-
tory workers had LAV antibodies. The CHV
IgG prevalence in controls was appropri=
ate to a 30- to &40-year-old Northern
European population (Boue A, Cabaun N:
Nouv Presse Med., 1978, 7:3135-3139).

Betroviruses similar to LAV were iso-
lated from several patients with frank
AIDS. The wiruses have been named immune
deficiency-associated wiruses (IDAV).
IDAV] was isolated from an AIDS patient
with Kaposi's sarcoma. Serum samples
from this patient were negative for LAV
antibodies by ELISA but positive for

IDAV] antibodies in an ELISA in which
IDAV] was used as antigen. IDAVI was
isolated from peripheral lymphocytes of
a B hemophilia patient. A virus similar
to IDAV2 was isolated from the patient's
healthy brother who was alse a hemo-
philiac (Vilmer E, Barré-Sinoussi F,
Rouzioux C, et al: Lancet, 1984, 1:753-
757). IDAV3 was isolated from periph-
eral blood lymphocytes of a Zairian
wvoman who emigrated to France.

LAV and the IDAV isolates appear to
belong to a new group of viruses which
have the usual characteristics of retro~
viruses (see preceding paper). Despite
imperfections and some differences in
results depending on the assay used, the
picture emerging from these studies is
that a high proportion of patients with
LAS have IgG antibodies to LAV, indicat-
ing prior or current infectiocn with this
or a related virus.

In the group of frank AIDS patients,
the number of patients who were sero-
positive was significantly different
from control groups but lower than the 3
positive in LAS patients. Two hypothe-
ses have been suggested to explain this
lower association.

First, LAV may be more closely re-
lated to LAS than to AIDS. LAV may be
but one of the opportunistic wiral
agents found in AIDS, and other viruses
may have a role in the onset of the di-
sease. HILV is one candidate. In our
studies, none of the AIDS sera had anti-
bodies to the HILV]1 major core protein
by RIA. In other reports (Essex M,
McLane MF, Lee TH, et al: Science, 1983,
220:859-862), antibodies to antigens ex-
pressed on the cell surface of HILV1-
transformed lymphocytes were detected in
the sera of 25-36% of AIDS patients, 25-
30% of patients with LAS, and 1% of
matched homosexual controls or blood
donors. More recent studies implicate
HTLV3 isclates (Galle REC, Salahuddin SZ,
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Fopovic M, et al: Science, 1984, 224:
500-502).

Alternatively, the severe immune
impairment at the late stage of the di-
sease may affect B lymphocytes (Lane HC,
Masur H, Edgar LC, et al: N Engl J Hed.,
1983, 309:453-458) such that a bumeral
regponse against viral proteins may be-
come undetectable. A large proportion
of the sera which were tested wvere in
fact collected at late stages of AIDS.
One AIDS patient who was LAV positive at
presentation did become negative at a
later stage. Similarly, the hemophiliac
had a decreased titer of LAV IgG anti-
bodies at the time of onset of AIDS,
even though the IDAVZ retrovirus could
continucusly be isolated from his per-
ipheral T lymphocytes.

There are indications that LAV infec-
tion is present in AIDS patients living
ip the US and in Equatorial Africa. Pro-
spective sercepidemiological studies are
required to confirm the involvement of
LAV in AIDS. Comparative studies are
currently underway on groups considered
to be at risk for AIDS and on control
populaticns in varicus countries.

Note added: LAV antibodies assayed
by ELISA and RIFA were present im 94% of
AIDS patients in Zasire and in only 19%
of comtrols. In the positive controls
(5/26), four controls had reversed OKT4:
OKTE ratios due to decreased circulating
T-helper lymphocytes. In addition, two
Bexual contacts of AIDS patients in
Zaire were also found to be positive for
LAV antibody (T. Quinn, personal comsu-
nication).

This article includes informationm
from a paper which has been accepted for
publication in the Lancet.

F. Vézinet-Brun, C. Rouzioux, F. Barré-
Sinoussi, D. Klatzmann, A. G. Saimet,
V. Rozenbaum, L. Hontagnier, and J. C.
Chermann. Hépital Claude Bernard;
Institut Pasteur; Hépital  Pitie-
Salpétriére; Paris, France.

FREVALENCE AND INCIDENCE OF
CYTOMEGALOVIRUS INFECTIONS
AMONG HOMOSEXUAL MEN

There i evidence that cytomegalo-
viruz (CHV) infections can be transsit-
ted by sexual contact, especially among
bhomosexual men. In one stody of male
bomosexuals in San Francisco, a very
high prevalence of sntibodies to CHV was
found (94%); and 14% of the men under 30
years of age bad (MV wiruria (Drew WL,
Mintz L, Miner RC, et al: J Infect Dis.,
1981, 143:188-192). In a Danish study,
the antibody prevalence among bomosexual
men was related to the durstion of homeo-
sexual activity (Melbye M, Biggar RJ,
Ebbesen P, et al: Acta Pathel Microbisl
Immunol Scand [B], 1983, 01:357-364).

During a recent hepatitis B waccine
efficacy study, we followed a large
group of homosexual men over a period of
nearly 2 years (Coutinho RA, Lelie PN,
Albrecht-van Lent P, et al: Br Med J.y
1983, 286:1305-1308). Thie gave us the
opportunity to study the prevalence and
incidence of CHV infections among this
group of men and the relstionships of
CHV infections to a nusber of risk
factors.

A total of 710 homosexusl men parti-
cipated in thie study. The mean age was
30.1 £ 7.0 years. The participants lived
in and around Amsterdas. Blood samples
were collected from the participants at
monthly intervals for 5 months and every
3 months thereafter. The first and the
last blood samples were tested for the
presence of antibodies to CMV  (anti-
CMV). If either a seroconversion or a
significant rise in titer was found, all
samples taken in-between were tested. A
primary CHV infection was defined as B
sercconversion for anti-CMV for which
anti-CMV IgM antibodies could be de=
tected in at least two seguential blood
sazples. A recurrent CMV infection was
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defined as & *&=fold rise in titer in a
person already positive for anti-CHV;
confirmation of the rise was reguired inm
at least one following blood sample.

0f the 710 men, 501 (70.6%) were
found to have complement fixing anti-
bodies to CMV at entry into the study;
209 (29.4%) were seronegative. During
the follow-up, 69 CHMV infections were
detected. Fifty of these were primary
infections among the sercnegative parti-
cipants; 19 were recurrent infections
among the seropositive men. At the end
of the study (23 months), the attack
rate for primary infections was 27.3%
and for recurrent CHV infections was
6.2%.

Using stepwise logistic regression
analyses (Coutinho RA, Albrecht-van Lent
P, Lelie PN, et al: Br Med J., 1983,
287:1743-1745), four characteristics of
the participants were found to be corre-
lated with seropositivity for CHV. The
duration of bhomosexual activity had the
highest correlation (p <0.002). The
probability of seropositivity increased
-1 sach year of homosexual acti-
! ffect was independent of
ageé. The no . izportant risk factor was
the nusber of different sexual partners
in the preceding & months (p <0.03),
with the risk increasing with increasing
ounbers of partners. A bistory of syph-
iliz and a history of anal sexual con-
tact were also significantly correlated
with seropositivity.

For seronegative pen, the primary CHV
attack rate was correlated with 2 his-
tory of syphilis (relative risk = 2.21)
and anal sexval contact (relative risk =
2.49) as analyzed by life-table methods
(Ibid).

The relatively low (70.6%) anti-CMV
prevalence among the homeosexual mpen inp
thiz study as coppared with the preva-
lence (94%) in the San Francisco study
is probably a reflection of the selec-

tion method for participants, all of
whom were negative for hepatitis B mark-
ers. Among the 209 seronegative men, 2
very high primary CMV attack rate was
found. Among the 501 seropositive men,
the recurrent CHV infection rate was
much lower. It is, however, difficult
to draw a conclusion about the recurrent
infections, as only serclogical data and
not viral culture data were collected.

We conclude from this study that CHV
infections are wvery prevalept among
homosexual men and that anal sexual con-
tact plays an important role in the
transmission of the virus.

This article includes information
accepted for publication im the British
Journal of Verereal Diseases.

B. A. Coutipho, P. Wertheim-vao Dillen,
P. Albrecht-van Lent, N. Nagelkerke,
H. EKuipers, A. van Beatum-van Haagen,
T. Rijsdijk, aod J. wvan der MNoordaa.
HMunicipal Health Service; Upiversity
of Amsterdam, Departments of Vircelogy
apd Hedical Physics; A=msterdam; The
Hetherlands.

REINFECTION WITH CYTOMEGALOVIRUS
IN AIDS PATIENTS

Hirsch and his colleagues have shown
that primary cytomegalovirus (CMV) in-
fections induce transient immunosuppres-
gion (Rinalde CR Jr, Carney WP, Richter
B5, et al: J Infect Dis., 1980, 141:488B-
495). We have suggested that CHV may
centribute to the etiology of AIDS: re-
peated episodes of primary CHV infec-
tions with different strains of CHV
could perpetuate a state of imsmunosup-
pression (Drew WL, Mioer RC, Ziegler JL,
et al: Lancet, 1982, 2:125-127).

To determine whether wmultiple and
different CHV infections actually occur,
we have studied autopsy tissues from
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four AIDS patients. CHV isclates recov-
ered from these tissuves were studied for
genetic relatedness by Southerm blot
analysis of CMV DMA using 32P-labeled
probes made from plasmid-clooed CHY DHA
fragments.

As shown in the table, tissue samples
from each of the four patients bhad at
least two different strains of CHV.
These results indicate that exogenous
reinfection with CHV does occur in AIDS
patients. In o study reperted by Plotkin

CHY ISOLATES FROM ROMOSEXUAL MENW

WITH AIDS

Igelate

Patient Diagnosis Tigsus Type®
1. LE K5 KS tumor A
Lung B
Prostate E
2. JT K5 Lung C
PCP Prostate D
3. GR K5 Lung E
Prostate F
L. RG ES Prostate G
Eidney H
Abbreviations: OCMV, cytomegalovirus;

K5, Kaposi'e sarcoma; PCP, Pneumo-
cystie carinii ponsumenis.

* Different strains by restriction
digest analysis.

et al., two renal transplant recipients
were found te excrete differsnt strains
of CHV from different sites. These re-
sults suggest that exogenous reinfection
may occur im these highly immunocompro-
mised patients as well (Plotkin SA,
Smiley ML, Friedman HM, et al: in Flot-
kin SA (ed): CMV, Pathogenesis and Fre-

vention of Human Infection. Alan R.
Liss, New York, 19B4).

Te determine whether CHV contributes
to the pathogenesis of AIDS, it will be
important to determine if exogesous re-
infection with CHV occurs ino healthy
bomosexual men. We are currently pursu-
ing this objective in a prospective
study.

W. L. Drew, Mount Zion Hospital and Med-
ical Center, San Fraocisco, Califormia
94120.

ULTRASTRUCTURAL MARKERS IN AIDS

Considerable interest has been engen-
dered by the intracytoplasmic inclusions
-=tubuloreticular structures (TRS), test
tube and ring-shaped forms (TRF), wesi-
cular rosettes (VR), and virus-like par-
ticles (VLP)--observed in tissue speci-
mens taken from AIDS patients (Sidhu GS,

Stahl RE, El1-Sadr W, et al: Lancet,
1983, 1:990-991; Orenstein JYM: Lancet,

1983, 2:284-285; Kostianovsky M, Kang
YH, Grimley PH: Ultrastruct Pathol.,
1983, 4:331-336; Ewing EP Jr, Spira TJ,
Chandler FW, et al: N Engl J Med., 1983,
308:819-822; Feremans W, Menu R, Dustin
F, et al: Lancet, 1983, 2:57-53; Gar-
diner T, Kirk J, Dermott HE: Lancet,
1983, 2:963-964). This report describes
such inclusions in over 1215 specimens
from AIDS patients, homosexual men with
lymphadenopathy and/or systemic symptoms
and reversed T&:TE ratios, asymptomatic
homosexual men, hemophiliacs, and cop-
trols. The specimens were studied by
transmission electron microscopy.

TRE were observed in all 27 specimens
from 1B AIDS patients. These included
specimens of lymph node, buffy coat,
lung, thymus, and small cell carcinoms
of the rectum. TRS were readily found im
endothelial cells in a2ll of the tissue
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samples and in up to 30% of the lympho-
cytes in the lymph nodes and buffy
coats. TRS were also observed in at
least omne specimen from 11 bhomosexual
men, one bisexual man, and five pro-
claimed heterosexual men with lymph-
adenopathy and/cr systemic symptoms but
without AIDS, and in one healthy hemo-
philiac. Ten of these patients bad
reversed T&4:TE ratios of 1.2 or less.

TRF were observed in 17 specimens
from 13 AIDS patients from whom either
lymph node (5), buffy coat (2), thymus
(1), or lung with bronchial muccsa (9)
specimens were available for study. Te
our knowledge, this is the first repert
of TEF in the bronchial epithelium
(Jackson D, Tabor E, Gerety FJ: Lancet,
1979, 1:1249-1250; Shimizu YK, Fein-
stone SH, Purcell RH, et al: Science,
1979, 205:197-200; Shamoto M, Hurakami
S, Zenke T: Cancer, 1981, 47:1804-1811;
Prinsas Jw, Wright REG: Lab Iovest.,
1978, 38:409-421).

There appears to be an gssociation
between TRS and TRF in specimens from
AIDS patients: TRF are not cbserved inm
the absence of TRS, the two types of in-
clusicns are often in the same cell, and

they & occasionally in close proxim-
ity. In studies, THES have been most
readily fvu - in endothelial cells. How-

ever, in this laboratery, TRF have pever
been cbserved in endothelial cells, even
in samples rich in TRF-pesitive mononu-
clear cells. TRF were reported as rarely
observed in endothelial cells in one
published study, although this was not
illustrated (Ewing EP Jr, Spira TJ,
Chandler FW, et al: Lancet, 1983, 2:
285). There also has been no mention of
TEF in the in vitro systems in which TES
have been ipduced readily by alpha-
interferon (o-IFN) (Grimley FH, Yang
Y-H, Silverman RKH, et al: Lab Iovest.,
1683, &8:30A; Rich SA, Science, 1981,
213:772-775).

Although TRF were common in broochial
epithelia, we have observed omly a sin-
gle TRS in one bronchial cell. In
transbronchial biopsies from two AIDS
patients, the epithelial cells contained
TRF as well as small numbers of struc-
tures identical to "attaching curved
membranes” (type II) (Pfeifer U, Thoms-
sen R, Legler K, et al: Virchows Arch.,
1980, 33:233-243). These structures are
considered by Pfeifer et al. to be the
precursors of TRF in the chimpanzee
nen-A, non-B (NANB) bepatitis system.
The two AIDS patients were mot known to
have MANE hepatitis. To our kaowledge,
this is the first descripticon of these
structures in clinical materials (Chan-
dra 5: Lab Invest., 1968, 18:422-428;
Smith RD, Deinhardt F: J Cell Biol.,
1969, 41:269-279).

YR were mot observed in any speci-
mens. VLP, which are morphologically
identical to multivesicular bodies, were
observed in a wide variety of cell types
in every specimen. Their prevalence ap-
peared to reflect the "activated” state
of the cells, particularly lymphocytes
and macrophages.

An additional "tubular" structure,
apparently not previously described, was
observed in a small percentage of momo-
nuclear cells in five of {five lywph
nodes from AIDS patients and in the thy-
mus of apother. They were alsoc seen in
nine of 14 TRS-positive lymph nodes from
seven of 12 non-AIDS TRS-positive pa-
tients, and in the lymph nodes of two of
three asymptomatic homosexual men with-
out AIDS or other disease markers. These
aperiodic structures  were  either
straight or undulating. They were ap-
proximately 20 nm thick and appeared to
be free in the cytoplasm. On cross-
section, clusters of these structures
often had a regular arrangement. They
were only occasicoally seen in cells
containing TRS andfor TRF. They were
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pever observed in buffy coat cells, even
from patients with positive lymph nodes.

The significance of one or more of
these structures to the etiology of AIDS
is unknown. A key question regarding
our findings is whether the appearance
of TRS alone or together with TEF ante-
dates the development of AIDS in indi-
viduals at risk and thus serves as an
important surrogate marker for this di-
scase. At this iostitution, one AIDS
patient with Kaposi's sarcoma had a
TRS/TRF-positive lymph node over 1 month
before & diagnosis of AIDS was made.
Ewing et al. (Ewing EP Jr, Spira T1J,
Chapdler FW, et al: Lancet, 1983, 2:28%)
reported similar findiogs in four pa-
tients. Corrently, four patients with
TRF-positive specimens (6 buffy coats in
one, 2 buffy ccats in another, and sin-
gle lymph nedes io twe) are being fol-
lowed for the possible development of
AIDS. A longitudinal study is needed
for comparing the presence of the vari-
ous ultrastructural markers with levels
of suggested biochemical markers, such
as &-JFN (DeStefano E, Friedman RH,
Friedman-Kien AE, et al: J Infect Dis.,
1982, 146:451-455; Buimovici-Klein E,
Lange M, Klein RJ, et al: Lagcet, 1983,
2:344) and thymosin al (Biggar RJ, Tay-
lor PH, Goldstein AL, et al: KN Engl J
Hed., 1983, 309:49-50; Hersh EH, Reuben
JH, Riocs A, et al: N Engl J Hed., 1983,
30B: 45-46) in large numbers of PECSOOS

at risk for developing AIDS. Buffy
coats, which are readily available
through veaipuncture, are the ideal

specimens for use ino
patients.

J. H. Orenstein, R. 5. Schulof, and
G. L. Simon, George Washington Univer-
sity Medical Center, Department of
Pathology, Washington, DC 20037.

studying these

Fage 13

THYMOSIN al BUT NOT p2-MICROGLOBULIN
IS ELEVATED IN BOMOSEXUAL MEN WHO
ARE AT RISK FOR AIDS

We have previously reported elevated
levels of thymosin o1 in individuals
vith AIDS (Nayler PH, Goldstein AL: Clin
Immunol Newsletter, 1983, 4(9):126-128).
Abnormally bigh levels of thymosin &1
bave also been found by others in homo-
sexual men, hemophiliacs, and im chil-
dren with AIDS (Kreiss JK, Lawrence DN,
Kasper CK, et al: Ann Intern Med., 1984,
100:178=-182). Because homosexual men and
bemophiliacs constitute at-risk groups
for AIDS, we have suggested that the
thymosin @1 level might serve as an
early diagmnostic or surrogate marker for
AIDS.

Recently it bas been reported that
FZ-microglobulin is elevated in AIDS and
that @EZ-microglebulin might alse serve
as a surrogate marker for AIDS (Bhalla
RE, Safai B, Mertelsmann E, et al: Clin
Chem., 1983, 29(8):1560). We have,
therefore, evaluated the levels of both
thymosin ol and PB2-microglobulin in the
same serum sasples from homosexual men
with AIDS (Poeumocystis carinii pneumo-
nia [PCPF] or Kaposi's sarcoma [KS]),
from homosexual men at risk fer AIDS,
and from a normal heterosexusl control
group.

Thymosin ol was measured by a modifi-
cation of our previcusly reported radio-
immunoassay (McClure JE, Lameris N, Wara
DW, et al: J Iemunol., 1982, 128:368-
375), and the PZ-microglobulin level was
determined using a kit from Pharmacia
Disgnostics (Uppsala, Sweden). The sera
from the high-risk homosexual population
were provided by Dr. Evan Hersh (M. D.
Anderson Cancer Center, Houston, TX).
The normal control sera were obtained
from the Red Cross Blood Center (Wash-
ington, DC). Sera from the AIDS patients
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were provided by Dr. A. Friedman-Kien
{(Nevw York University, Kew York, NY).

The regults (Figure) confirm previous
reports of elevations of thymosin al
levels in high-risk homogexual men and
in AIDS patients. Many individuals with
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Thymoein o1 and B2-Microglcbulin Levels
in Four Populations

frank ATDS (ES or PCP) alsc had elevated
p2-microglobulin levels. However, p2-
microglobulin’ levels were not elevated
in the high-risk homosexual population.

Although the BZ-microglobulin level
was elevated in a significant number of
patients with AIDS, the level was not
elevated in at-risk homosexual men at a
time when the thymesin al level was
clearly elevated. While elevation of Bl-
microglobulin could precede the initial
diagnosis of AIDS, it does not occur
prior to the elevation of thymesin al.
Thus, thymosic &1 may be an earlier
marker of blood suspect for AIDS than is
B2=-microglobulin.

It is not surprising that a signifi-
cant nusber of patients with AIDS bave
elevated serum levels of BZ-microglobu-
lin. p2-Microglobulin is elevated in a
nunber of clinically abnormal states. In
addition, most hemophiliacs as well as
individuals with hepatitis antigen have
elevated levels of PZ-microglobulin.

To date, the events which cause thy-
mosin @1 levels to be elevated in homo-
sexuz]l men and hemophiliacs who are at
risk for AIDS and in adult and pediatric
AIDS patients have not been elucidated.
¥e suggest that longitudipal studies in
large populaticns of individuals at risk
for AIDS are warranted to determine
whether serum levels of surrogate mark-
ers such as thymesin ol and P2-micro-
globulin will be of use in identifying
individuals who m=ight be asyeptomatic
carriers of AIDS.

P. H. Naylor and A. L. Goldstein, George
¥ashington University Hedical Center,

Departoent of Biochemistry, Washingtom,
DL 20037.
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HIGH INCIDENCE OF LYMFHADENOPATHIC
KAPOSI'S SARCOMA IN AUTOPSY SERIES

Data released by the Centers for Dis=
ease Control (CDC) (see page 23) indi-
cate that only about one-third of AIDS
patients puifer from Kaposi's sarcoma
(K5). Our experience with biopsy and
autopsy specimens suggests that E5 is
far more frequent than that, raising the
possibility that KS may be the common
descminator of AIDS from a pathologic
standpoint.

Betwveen April 16, 1980 and October
15, 1983, we perforsed complete autop-
sies on 55 patients who died of AIDS as
defined by strict CDC criteria ( Morb
Mort Weekly Rep., 1982, 31:507-514).
Fifty-three were selected for analysis
of K5 lesions. The types of K5 were
divided into two categories: (1) claggi-
cal (CKS) or familiar and (2) "inflamma-
tory" (IKS). IKS has been described in
the literature under a variety of terms
(Tedeschi CG: Arch Pathol., 1858, &6:

656-684; Lubin J: Arch Pathel., 1971,
92:338-341).
Gross and microscopic examinations

showed one or both types of K5 lesions
in B7% of lymph nodes and in 73% of
spleens examined. K5 lesions were also
found in lung (28%), skin (26%), alimen-
tary tract (25%), and liver (15%). Im
all, lesions of K5 were found in 94% of
patients inm this series. Except for the
cectral nervous system and the myocar-
dium, virtvally every type of tissue was
st risk. In 10% of the cases, KES was
considered to be the proximate cause of
death; the other 90% died of a variety
of opportunistic infections.

All of the patients with K5 had IKS;
ocoly a third bad CKS. Every patient
with CKS also had IKS either in associa-
tion with CKS er independent of CKS.
Horphelogic intermediates of the twe
forms of K5 were readily identifiable,

but it was impossible to establish that
sequential evolution had occurred. Re-
view of serial biopsies available in
several cases did mot clarify this asso-
ciation, since CKS and IKS were found
both early and late in the discase.

We believe that the IKS lesions are
bens fide manifestations of KS. The
frequency of IKS lesions is three-fold
bhigher than the frequency of CKS le-
sions. Based on our biopsy analyses of
specimens from AIDS patients, we do not
believe that our results can be dis-
missed as sartifacts of autopsy proce-
dures.

IKS was a rare manifestation of KS
before the epidemic of AIDS. In our
opinion, it is the commopest mapifesta-
tion of K5 in AIDS. Others have de-
scribed in different terms lesions in
lymph node biopsies that we would prob-
ably ¢all IKS (Harris NL: N Engl J Hed.,
1984, 310:662-463; Guarda LA, Butler JJ,
Mansell P, et al: Am J Clin Pathol.,
1983, 79(5):559-568; Brynes RK, Chan WC,
Spira TJ, et al: JAMA, 1983, 250(10):
1313-1317; Ioachim HL, Lerner CW, Tapper
ML: Am J Surg Pathol., 1983, 7(6):543-
553). In these reports, the patients
vith marked vascular proliferatiom in
lymph nodex had s poor prognosis.

The poseibility has been raised that
K5 is not a nmeoplasm (Cesta J, Rabson
AS: Lancet, 1983, 1:58). Many apparent-
ly doubt that IKS is neoplastic in ma-
ture. However, our autepsy recults Bug-
g5t to us that both IKS snd CES im AIDS
patients are highly malignant nesplasms.
Nooe of the patients survived longer
than 3 years after disgnosis. Many whe
survived more than s year after diagno-
sis and those who experienced spportu-
pistic infections but died of KS were
cachectic.

We believe the true incidence of ITKS
in this series of patients may have been
underestimated, because IKS is somstimes
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imposssible to distinguizh from am in-
flammatory process. It is possible that
lymphadencpathic K5 iz preseat in all
catee of AIDS and that decreases in T
cell numbers result from destructionm of
T cell dosmains in Ilvmph nodes and
spleens by the neoplasm.

I1f ¥S i= nhiquitous in AIDS, earlier
diagnozes of AIDS inm the absence of op-
portunistic infections might be made by
pathologists. Consideration could then
be given to treating KS as the underly-
ing disease in AIDS.

A detailed report of the autopsy
findings has been submitted for publica-
tiom.

G. T. Hensley, L. Moskowitz, E. Gould,
and 5. Weiss, University of Hiami, De-
partment of Pathology, School of Hedi-
cine (D-33), Miami, Florida 33101.

INTERFERON IN KAPOSI'S SARCOMA--HOW
IHPORTANT ARE IMMINOLOGICAL
HEASUREMENRTS?

Epidemic Kapesi's sarcoma (ES) is a
freque: sccompaniment of AIDS (Fauci
AS: Ann Iatern Med., 1984, 100:92-106;
Longo DL: Ann Intern Med., 1984, 100:
96-98). Tmpaired immune function is felt
to be an important component in the cau-
gation of this malignancy. Interferonm
(IF¥) haz been found to exert a thera-
peutic effect in such patients, although
the long-term effects of IFN therapy are
not wet known (Krown SE, Real FX, Cun-
ningham-Rundles S, et al: N Engl J Med.,
1983, 308:1071-1076).

Two KS patients were treated with re-
combinant alpha-2 IFN, and their clinmi-
cal responses and wvarious immunoleogic
parameters were evaluated. Both patient
A (a 32-year-old man) and patient B (a
25-year-old man) suffered from wide-
spread progressive K5. In each case a

diagnosis of KS was proven by multiple
biopsies of skin lesions (stage II A).
Both men were otherwise healthy, and
neither had suffered from opportunistic
infections. Both had been working regu-
larly at the time JIFN therapy Wwas
started.

Thirty millien units of recosbinant
alpha-2 IFN (Schering Corp., Kemilwerth,
NJ) were injected subcutanecusly three
times a week. Within & weeks, patient A
appeared to be im complete remission
with complete disappearance of all skin
lesions. Biopsy 10 weeks after institu-
tion of IFN therapy proved this to be
the case. The therapy was stopped and
patieot A returned to work. Clinical re-
lapse was suggested by the reappearance
of subcutapneous nodules 16 weeks later.
For patient B, skin lesions completely
disappeared after 1B weeks of therapy,
except for a discolored area on the
forearm. Biopsy revealed residual K5
cells. The dose of IFN was reduced to 15
millien units per injection to reduce
fatigue, and patient B was sble to re-
turn to work. No new lesions and no op-
portunistic infections appearsd in
either patient at any time during
therapy.

Both patients had occasional fevers
and flu-like symptoms. Patient A had an
OKT4:0KT8 ratio of 0.71 with 487 helper-
inducer cells/mm® at the start of ther-
apy. When therapy was stopped, the
OKT4:0KTE ratio was 0.04 with only 25
helper-inducer cells/mm®. The lympho-
cyte proliferative capacity (measured as
a response to phytohemagglutinin) was
impaired at each testing. In contrast,
all immunological studies of patient B
have been pormal both before and during
his treatment.

These two patients with K5 bhad very
different levels of immune functioning,
yet both responded to IFN. In fact, pa-
tient A, with the greatest abnormalities
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in tests of immunity, responded faster
to therapy than did patient B. The toxi-
city of the drug was not noticeably dif-
ferent in the two patients. Both pa-
tients have already outlived the mean
time to death for patients with AIDS in
our region (Louvisiana Department of
Health and Human Eesources, January
19B4). Such findings suggest a need for
better, perhaps more representative,
immunoregulatory studies to assess the
effects of therapy and prognosis in
immunodeficient patients.

W. A. Andes and R. D. Defbhaze, Tulans
University School of Medicine, Depart-
ment of Medicinme, GSection of Hesa-
tology/Hedical Oncology, New Orleans,
Louisiana 70112,

HEMOPEILIA AND AN UNUSUAL CANCER

Immunoregulatory abnormalities, in-
cluding AILS, have been noted in pa-
tients with hesophilia (Daly HM, Scott
GL: Lancet, 1983, 2:1190; DeShazo RD,
Andes WA, Nordberg J, et al: Ann Intern
Med., 1983, 99:159-164). The causes of
the abnormalities have not been deter-
mined but may be related to transfusion
of bleod products (Curran JW, Lawrence
DN, Jaffe HW, et al: N Engl J Med.,
1984, 310:69-75). The affected hemo-
philiscs are not generally exposed to
other rigsk factors associated with AIDS
(DeShaze RD, Andes WA, Nordberg J, et
al: Ann Intern Med., 1983, 99:159-164).
We report the development of an sppres-
sive lupg cancer in a patient with hemo-
philia 5 months after intensive exposure
to cryoprecipitate [(but oot facter VIII
concentrate) prepared from the blood of
voluntary donors.

The patient was a S&-year-old white
male physician transferred to the Tulane
Hedical Center in May 1983 fellowing an

episode of severe corcoary insufficien-
cy. Hemophilia A had been disgmosed in
1954 after excessive postoperative
bleeding complicated a routine appendec-
tomy. He received 6 uwnits of whole
blood and an unknown quantity of lyo-
philized plasma. Subsequently, the pa-
tient developed hepatitis. The patient
did pot recall receiving bleod products
at any other time.

The patient was married, bhad two
children, and practiced medicine in a
small, middle-class comsunity. He had
no history of homosexuality, drug abuse,
recent foreign travel, or contact with
patients with AIDS. He bad smoked a few
cigarettes per day for less than 3 years
and had not worked with silica or ssbes-
tos.

Physical examination was unremarkable
and laboratory studies indicated a por-
mal blood count and chest x-ray. The
tesplate bleeding time was B min (normal
= 2-10 min), the facter VIII coagulant
activity (FVIII:C) was 12% of npormal,
and the factor VIII related antigen
level was 132% of pormal.

After coronary arteriography revealed
multiple high-grade stencses of both
right and left coronary arteries, the
patient underwent quadruple aorto-
coronary artery bypass graftinmg without
complication. The patient was prepared
for surgery with cryoprecipitate to
achieve 100% FVIII:C levels. FPostopera=
tively, cryoprecipitate was continued
twice daily to keep the FVIII:C between
50% and 100%. The postoperative courze
was uneventful, and cryoprecipitate was
digcontinued om the seventh postopera-
tive day. The patient returned home
&4 days later. During the hospitaliza=-
tion, the patient received a total of
250 bags of cryoprecipitate, 10 units
of random-donor platelets, & units of
fresh-frozen plassa, and 7 units of
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packed red blood cells. All blood was
from voluntary domor sources.

The patient did well until September
1963 when he noted a small mass in the
right side of his neck. One week later
he developed hoarseness due to a para-
lyzed right vocal cord and was readmit-
ted to the hospital. Physical examina-
tion revealed an ill-appearing man with
fever, tachypnea, and an indurated mass
in the right side of his peck. Chest
x-ray revealed interstitial infiltrates
in the lower fields of both lungs.

Adequate factor VIII levels were at-
tained without difficulty using cryopre-
cipitate. The patient developed pro-
gressive hypoxemia with rapidly worsen-
ing interstitial infiltrates in both
lung fields and an expanding right para-
tracheal mass. Thoracotomy with bicpsy
of a 5 ¥ 4 cm mass in the right side of
the neck and biopsy of a large media-
stinal ri-= revealed metastatic, poorly

diffe ed  adenocarcinomas, with
frequent m.tcses and blood vessel inva-
sion. The same type of tumor was pre-

gsent in the lung with lymphangitic
spread. No evidence of Poeumocystis

carinii infection or cytomegalovirus im-
fection was found. There was rapid wor-
sening of respiratory distress and rapid
enlargement of the tumor mass. Death
from intractable respiratory failure oc-
curred within 5 days of lung biopsy and
within 5 months of the cardiac surgery.

Tests for the presence of various
hepatitis antibodies and antigens were
performed. Tests for HEcAEB, HEsAB, and
HEVAB were positive; tests for HEeAG,
HBeAB, and HAVAR-IgH were mnegative.
Three days before the patient's death
and 3 days after the lung biopsy, an un-
usual pattern of lymphopenia was found
in immunclogic studies (Table). Peak
lymphocyte mitogen responses to phyto-
hemagglutinin were suppressed to 66% of
normal wvhen compared with the responses
of simultaneously tested controls.

This patient had a rapidly fatal car-
cinoma of the lung. He had wvery few
risk factors for such a malignancy. The
unusual course of his disease and the

MONONUCLEAR CELLS IN A HEMOFHILIAC WITH AN UNUSUAL CANCER

Cell Honoclonal Abzolute No.
Subset Specificity Cells/mm? Patient Control
(%) (%)%
Ty3 Pan T (E rosette 360 16 60 £ 18
receptors)
Ts T helper-inducer 202 9 25t 8
Tg T suppressor- 0 o 22 %9
cytotoxic
Ia* Monocytes, activated T 405 18 21 2 1
Ty Matural killer 23 1 96
B B 36 16 11 6

*
Hean * 5D.
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types of immunological impairments which
developed suggpest that bhe may have had
an illness related to AIDS. Although re-
duced ratios of helper:suppressor T lym-
phocytes have been seen io patients who
have undergene open heart surgery (Brody
JI, Pickering KJ, Behr D, et al: Blood,
1983, 6Z:Al109), thiz appears to be a
transient phenomenon which returns to
pormal within 24 br. Our patiept's
coronary bypass surgery had occurred
5 months earlier. Our patient was ex-
posed to large amounts of cryoprecipi-
tate and other blood products but was
oot exposed to commercial coagulation
factor concentrate at the time of
BUTRETY.

Mo increases in malignancies in pa-
tiepts with hesophilia bave been re-
ported io the literature. However, there
bave been recent descriptions of immune
changes in such patients (Ballard JO,

Kelly GA, Kukrika MD, et al: Cancer,
1981, &48:686-690; Gordom EM, Berkowitz
R), Strandjord SE, et al: J Pediatr.,
1983, 103:75-76; Bart R5, Kopf AW:

J Dermatol Surg Oncol., 1980, 6:894-835).

Cases of hemophilia and hepatoma, Bur-
kitt's lymphoma, and basal cell carcino-
ma bave been reported, but descriptions
of the transfusion histories and immune
functions of the patients have not al-
ways been available. All patients with
hemophilia who bave developed AILS have
used coagulation factor concentrates;
cppertunistic infections have been wide-
spread in these patients and are indica-
tive of immune dJdysfunctioning. The
follow-up of patients with bemophilis
whose immune dysfunctions have been doc-
usented bas beeno short and bas oot al-
lowed for a determinaticon of the fre-
quency with which such sboormalities are
associated with the develepment of (B
cell?) lymphomas, carcinomas, or Ka-
posi's sarcomas (such as those seen in
bomosexual patients) (Fauci AS: Ans

Intern Hed., 1984, 100:92-106; Loogo DL:
Ann Intern Hed., 1984, 100:96-98; Gas=
con P, Zousbos NC, Young N5: Ann Iotern
Med., 1984, 100:173-177; Irwin LE,
Begandy MK, Moore TM: Ann Intern Med.,
1984, 100:158).

Close scrutiny of patients receiving
blood transfusions (Gascon F, Zoumbos
RC, Youmg NS: Ann Intern Hed., 1984,
100:173-177) may provide a better under-
standing of the disesse seen in our pa=
tient. Ewaluation of the effects of
therapy for hemophilia should perhaps be
extended to the use of cryoprecipitate
as well as commercial coagulation factor
concentrates. Careful analysis of the
status of patients receiving wvarious
blood products may be of use in deter-
mining the safest therapy for hemophilia
apd for other patients requiring blood
transfusions.

¥W. A. Andes and L. C. Thomas, Department
of Medicine, Section of Hematology/Medi-
cal Oncology, Tulane University 5chool
of Hedicine, New Orleans, Louisiana
70112,

INFECTIOUS COMPLICATIONS IN AIDS:
EXPERIEKCE AT THE KEW YORK HOSPITAL-
CORNELL HEDICAL CENTER

We reviewed the records of all
patients admitted to The Nev YTork Hos-
pital-Corpell Medical Center in whom the
diagnosis of AIDS bad been made. The CDC
criteria were used for diagnosis (Horb
Hort Weekly Rep., 1982, 31:507-514).

S5teol specimens were taken from pa-
tients with disrrhes. Bacterisl, viral,
and fungsl cultures were grown by the
hospital diagnostic microbiology labora-
tory. Specimens were examioed for ows
and parasites aod for cryptosporidia.
Cryptosporidia were identified io the
stools wusing a three-step procedure.
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This includes the BSheather's sugar TABLE 1
coverslip flotation technique for coo= FATIENT POFULATION WITH AIDS
centration, an iodipe stain, and a modi-
fied Kinyoun acid-fast stain (Bates DV, Diagnosis at Ko. of
Macklen PT, Christie EV: in Eespiratory Fresentation Patients
Function in Disease, Znd ed, WE Saunders
Co., Philadelphia, 1971). 01 52
Fatients with pulmonary disease were 01 and ES 20
studied in several ways: chest radio- 0l and lysphoma &
graphy, arterial blood gas analyses, s
sputum analyses (when sputum samples Total OI 80
were available), pulmonary function
tests, and, if indicated, bromchoscopy E5 alome 3
and/or open lung biopsy (Stover DE: Aon Lymphoma 7
Intern Med., 1984, ip press). Bronchial —
wvashings were obtained randomly im the Total patients 90
sirways by instilling and suctioning
back 5-10 cc of normal salipe. Broocho- Abbreviaticns: 0I, oppor-

alveolar lavage was accomplished by
wvedging the fiber optic bropochoscope in-
te an invelved segment of the lung and
instilling a total of 210-2B0 cc of mor-
e ine in 30 aliguots. Each aliguot
e ‘rated back by geperal manual
UL The amount of lavage fluid
used de; =4 on the clinical situatico.
Transbronc. “rushings and biopsies
were perfors 2 single plane flucr-
escopic coptre.. Brushings, washings,
and lavage fluid were processed with
bacterial, fungal, and wviral stains and
were also cultured for these organisms.
In addition, lavage specimens were
tested for Legionella antigen and anti-
body wusiog direct immunoflucrescence
techniques.

Nigety patients with AIDS were admit-
ted to The New York Hospital by December
1983 (Table 1). Sipce po patient bad
been seen only in  the out-patient
department, this pumber represents the
total pumber of patients observed ino
this center. Eighty patients were dia-
goosed as baviog AIDS with copportunis-
tic infections (DI) (aleome, with
Kaposi's sarcoma ([KS), or with lympho-
m2); three cother patients had K5 alorpe,
and seven had lymphoma alope.

tunistic infection; K5,
Kaposi's sarcoma.

Figure 1 shows the admission dates

S = 3

ol patients
m

for all patients seen since 1979. In
the first 6 months of 1979, a single pa-
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Fig. 1. AID5--Opportunistic Infections

by Admission Date
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tient with AIDS was admitted. None were
geen in the last 6 months of 1979 and
the first & months of 1980. A second
patient was seen in the fall of 1980.
In the spring of 1961, two patients were
observed, and six were seen in the fall
of that year. The number of patients
seen has progressively increased; io the
last 6-month peried, 27 new patients
bhave been admitted.

The frequencies of the various oppor-
tunistic infections in our study popula-

tion of 80 patients are given in Table 2.

TABLE 2
FREQUENCY OF
OFPORTUNISTIC INFECTIORS

KHo. of

Infection Infections

Pneumocystis carinii =9
poeumonia

Candidiasis
Thrush and/or 57
esophagitis
Disseminated 3

Disseminated CMV a2
(12732 at post mortem)

Herpes simplex virus 14
(perirectal)

Hycobacterium avium 18
intracellulare

Cryptococcosis
Cryptesporidicsis
Toxoplasmosis
Salmonells bacteremia

Aspergillesis (4/4 at
post mortem)

B BB B3O

Abbreviatien: CMV, cytomegalovirus.

The most common infections were Poeumo-
cystis carinii poeumonia, candidiasis,
and disseminated CHV.

Host patients had several infectioms.
The pumber of patients showing {rom cac
to six infections is given in Table 3.

TABLE 3
HULTIFLICITY OF
CPFORTUNISTIC INFECTIONS

Fo. of Patients with
Indicated Ko. of OI

16
29
12

- 14
S
2

Ho. of O

O LA s L B e

Abbreviation: OI, opportunistic
infection.

Fifty-seven and cne-half percent (4&46/
ED) of the total patient population had
died by December 31, 1983. Figure 2
ghovs the time of death after the ocoset
of Ol for the 45 patients who died. A
more accurate estimate of the true mor=
tality is given by the statistic that
97.2% (35/36 patients) with disease on-
sets before December 31, 1982 had died
by December 31, 19B3.

0l are the most frequent of the clin-
ical manifestations of AIDS. Their pres=
ence also constitutes one of the methods
of diagnosis of the disease. Scattered
reports dealing with specific clinical
aspects of AIDS have appeared previous-
ly. The perspective gained by evaluaticn
of & large series of patients studied im
a single ipstitution haz been reported
in this paper.

L il

-

—-— e
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48 Cusulative mortality

36
4
4
a0y
12
a -

0 1 2 3 4 5 B T B B 10 11 12 a2
Months after onset OI i3

Fig. 2. Mortality After Onset of Oppor-
tunistic Infections, 1578-
1983

B: G,
F. HRomaoo, C.

B. Somve,

Douglas, Jr., E. E. Roberts,
Hetroka, J. Amberson,
and D. S5tover, Department of
Hedica! roell University Hedical
College, The Hew York Hospital, HNew
York, Mew York 10021.

UPCOMING AIDS MEETING

Symposium: Critical Gay and Lesbian
Health Problems

August 22-25, 1984

Harriott Hotel

Chicago, Illinois

Scientific Program Co-Sponsored by
American Association of Physicians for
Human Rights and Natiomal Coslition of
Gay Sexually Transmitted Diseases Ser-
vices in assccistion with the annual
peeting of the AAPHR

Information/Registration:
Mr. Doug Carmer
AAPHR, P.0D. Box 14356 .
San Francisco, CA 94115
[415) 558-9353

Topics: Etiology, Diagnosis, Immu-
nology, Therapeutic Trials and Alterna-
tive Treatments, Psvchological Aspects,
and Sociology of AIDS: Lyephadenspathy
Syndrome and Its Relationship to AIDS;
The Hepatitis B Vaccine and AIDS; Hepa-
titis B Infection in Gay Hen; Overview
of KIH's AIDS Research Programs; Gay
Community Medical Organizations in AIDS
Eesearch and Prevention; Intestinal Syn-
dromes in Gay MHen; Lesbian Health Is-
sues; Helping Gay and Lesbian Youth At-
tain Positive Self Images; Stages of Gay
and Lesbian Relationships; Impaired Gay
and Lesbian Physicians; Gay Parenting;
Social and Political Barriers to Gay and
Lesbian Healthcare.

Speakers: Drs. K. Krause, R. Enlow,
¥. EBlumenthal, P. Volberding, K. Maver,
W. Siroty, 5. Follansbee, H. Forstein,
D. Abrams, E. Harrison, H. Kirkpatrick,
K. Sell, C. Stevens, T. Quinn, E. Bolan,
5. Nichols, J. Sonnabend, F. Robertson,
D. Ostrow, D. HcWhirter, D. Hattisom,
N. Schram, D. Martin, M. Ross, M. Pohl,
E. Hetrick, D. Stewart, P. Paroski, and
H. Schoeider.
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AIDS CASES REPORTED TO THE CENTERS FOR DISEASE CONTROL AS OF April 23, 1984

UNITED STATES CASES

PERCENT FERCENT
DISEASE CASES OF TOTAL DEATHS DEAD
K5 without PCP 1043 25.0 255 25 .4
FCP without K5 2166 51.9 1017 47.0
Both K5 and PCP 278 6.7 175 63.0
0l without KS or PCP 690 16.5 360 52.2
TOTAL 8177 100.0 1807 43.3
ES = Kaposi®s sarcoma FCPF = Poeumocystis carinii poeumonia
0I = Cpportunistic infectionm
MALES FEHALES TOTAL
RISK GROUFS* CASES ¥ OF TOTAL CASES % OF TOTAL CASES p 4
Homosexual or 2999 T6.9 0 0.0 2999 71.8
bisexual
IV drug user 580 15.9 154 55.8 T34 17.6
Haitian 143 3.7 24 B.7 167 &.0
Hemophiliac 30 0.8 ] 0.0 30 0.7
No apparent risk 145 3.8 93 i5.5 247 5.9
group or unknown
TOTAL 3901 100.0 276 100.0 4177 100.0

*
The risk groups listed are hierarchically ordered; cases with multiple risk

factors are tabulated only in the risk group listed first.

L o
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